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crystals have been impeded in their formation by the juxtaposition
of other crystals, so that quartz is generally found as irregular frag-
ments having an internal crystalline structure, which may readily
be seen by examining them in polarised light. There is also an
absence of surfaces showing cleavage. When seen by reflected
light, the grains are usually pitted and covered with small grooves.
The fragments of quartz are seldom quite pure and are generally
made cloudy or even opaque by numerous enclosures (p. 171).
Quartz has a vitreous lustre, a conchoidal fracture, and a hard-
ness of 7 according to Mohs' scale. Its specific gravity is about
2-65, its index of refraction 1-553, and its birefringence only 0-009.
Other forms of quartz may also sometimes occur in sands.
The chief of these are amethyst, rose quartz, milky quartz, smoky
quartz, and aventurine.
Quartz forms the main constituent of most sands, especially
those derived from granite, gneiss, mica-schist, or sandstone, which
consist almost entirely of quartz associated with a small amount of
mica, felspar, magnetite, rutile, zircon, garnet, and tourmaline.
Tridymite was first discovered by G. von Rath in trachyte and
other volcanic rocks, in which it occurs in hexagonal plates forming
trins. Schuster and von Lasaulx have shown that tridymite
crystals are pseudo-hexagons, being formed by three separate
orthorhombic portions giving rise to the appearance of trins.                      |
Tridymite occurs almost wholly in sands derived from the dis-                     .i<j
integration of volcanic rocks such as trachytes and andesites.    A                     \>i\
fibrous form of tridymite containing 7 per cent of water is known as                    *
Lussatite. It has a specific gravity of 2-28 and a refractive index
of 1 -477.
Cristobalite was also discovered by G. von Rath in the same
rocks in which tridymite was found, and has also been observed,
according to A. F. Rogers, in minute spherical aggregates in spheru-
litic obsidian. It is a rare mineral, and is always associated with
tridymite, being seldom found in sands. It belongs to the quad-
ratic system, though trins are common and cause the crystals to
appear pseudo-cubic. It has a specific gravity of 2-32 and a
refractive index of 1 -484.
The identification of the various crystalline forms of silica is
difficult and requires the use of a special form of microscope and
considerable manipulative skill. Cristobalite and tridymite are
distinguished from each other and from quartz by means of their
crystalline structure, refractive indices, and specific gravities, though
the latter is only applicable to a limited extent. Quartz is found
in irregular grains, whilst tridymite forms needle-shaped prisms.
The test may not apply in sands which have been much transported,
as the grains may be altered in shape by attrition. When examined
by polarised light, quartz may be discriminated from tridymite                   *'1**'
and Cristobalite on account of its higher birefringence. Tridymite
and Cristobalite cannot, however, be separated in this way, as the                   |(| Jj?
difference between them is too slight.
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